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DETAILED ACTION 

The instant application having Application No. 10/603251 has a total of 15 claims 
pending in the application; there are 1 independent claim and 14 dependent claims, 
all of which are ready for examination by the examiner. 
I. INFORMATION CONCERNING OATH/DECLARATION 



Oath/Declaration 

The applicant's oath/declaration has been reviewed by the examiner and is found to 
conform to the requirements prescribed in 37 C.F.R. ' 1.63. 
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II. REJECTIONS NOT BASED ON PRIOR ART 

Claim Objections 

Claim 13 objected to because of the following informalities: Claim 13 recites "a 
processors storage transaction." It appears the claim was intended to recite "a 
processor's storage transaction." Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. CLAIMS 1-15 are generally narrative and indefinite, failing to conform with 
current U.S. practice. They are replete with grammatical and idiomatic errors. 

3. CLAIMS 1-15 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 1 recites "coherent cache regions in the system are required to examine a 
coherency transaction." It is unclear how a region of cache is capable of 
performing the act of examining. Particularly, the claim does not recite what 
constitutes a coherent cache region, and therefore a coherent cache region is 
understood to mean a region of memory. 

Claim 2 recites the limitation "the hardware." There appears to be insufficient 
antecedent basis for this limitation in the claim. 

Claim 2 recites "the total processors." There appears to be insufficient 
antecedent basis for this limitation in the claim. 
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Claim 2 recites "a node of the computer." It is unclear if "a node of the computer" 
is refererring to one of the plurality of nodes. 

Claim 3 recites the term "large." The term "large" a relative term, which renders 
the claim indefinite. 

Claim 3 recites "multiple instances of a node." It is unclear how there can be 
multiple instances of a node. 

Claim 5 recites the limitation "the mode bits." There appears to be insufficient 
antecedent basis for this limitation in the claim. 

Claim 6 recites "provided by provided by supervisor software or firmware." It is 
unclear what is meant by "provided by provided." 

Claim 6 and 7 recite "logical partitions are provided." It is unclear what "the 
logical partitions" are of. 

Claim 7 recites "each partition." There appears to be insufficient antecedent basis 
for this limitation in the claim. 

Claim 7 recites "the total number of processors." There appears to be insufficient 
antecedent basis for this limitation in the claim. 
Claim 7 recites " 

Claim 8 and 10 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite in that it fails to point out what is included or excluded by the claim 
language. The claims appear to be reciting the benefit of the invention (i.e., 
"cache coherency is optimized"). 



<1 
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Claim 9 recites "the hardware." There appears to be insufficient antecedent basis 
for this limitation in the claim. 

Claim 11 recites "The physical DRAM storage." There appears to be insufficient 
antecedent basis for this limitation in the claim. 

The term "large" in claim 12 is a relative term, which renders the claim indefinite. 
The term "large" is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art 
would not be reasonably apprised of the scope of the invention. 
Claim 15 rejected under 35 U.S.C. 112, second paragraph, as being indefinite in 
that it fails to point out what is included or excluded by the claim language. The 
claim appears to be reciting the benefit of the invention. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. CLAIMS 1-6,8-11 AND 13-15 rejected under 35 U.S.C. 102(e) as being 
anticipated by Morioka et al. (US Pat No. 6631447). 

As per claim 1, Morioka et al. disclose a multiprocessor computer system 
comprising: a computer system (see FIG 1: 100) having 

- a plurality of processing nodes (see FIG 1: 200) and caches (see FIG 1: 400) 
and a node controller (see e.g., FIG 1: 300) 

o which use processor state information (FIG 7 AND FIG 2) according to 
mappings provided by supervisor software or firmware (see e.g., COL 14 
58-62) of allowable physical processors (see e.g., FIG 7: 3301) to an 
application workload (see e.g., FIG 7: "TASK 0") 

■ to determine which coherent cache regions in the system are required 
to examine a coherency transaction produced by a single originating, 
processors storage request (see e.g., FIG 6: "CACHE COHERENCY 
AREA"). 
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As per claim .2, Morioka et al. disclose 

The multiprocessor computer system according to claim 1 wherein a node of the 
computer (see e.g., FIG 14: 100) has dynamic coherency boundaries (see e.g., FIG 14: 
LCC AND GCC) such that the hardware uses only a subset of the total processors in the 
system for a single workload at any specific point in time (see e.g., FIG 7) and optimizes 
the cache coherency as the supervisor software or firmware expands and contracts the 
number of processors which are being used to run any single workload (see e.g., 
ABSTRACT). 

[Scope of this limitation appears to be indeterminate because the claim 
recites the hardware optimizes coherency but does not further recite how 
to perform said optimization. 

Morioka et al. appears to teach the limitations of the claim because 
Morioka et al. teaches that as a processor executes transactions of a task, 
the coherency check for said transactions is preformed over either a local 
region or a global region based on the LCC/GCC designation of the 
transaction.] 
As per claim 3, 

The multiprocessor computer system according to claim 1 wherein multiple instances of a 
node are connected with a second level controller to create a large multiprocessor 
system (see e.g., FIG 15: 200). 

As per claim 4, 

The multiprocessor computer system according to claim 1 wherein said node controller 
uses mode bits (see e.g., FIG 5: LCC AND GCC) to determine which processors must 
receive any given transaction that is received by the node controller (see e.g., COL 12 
LINES 24-63 AND FIG 5). 

As per claim 5, 

The multiprocessor Computer system according to claim 1 wherein a second level 
controller is provided which uses the mode bits to determine which nodes must receive 
any given transaction that is received by the second level controller (see e.g., FIG 14: 
1800). 

As per claim 6, 
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The multiprocessor computer system according to claim 1 wherein logical partitions are 
provided (see e.g., FIG 2: "PHYSICAL ADDRESS SPACE") and mapping of logical 
partitions to allowable physical processors (see e.g., FIG 7) is provided by provided by 
supervisor software or firmware of allowable physical processors to an application 
workload (see e.g., FIG 7: TASK #0 = CLUSTER #0 AND CLUSTER #1). 

[FIG 7 appears to disclose a mapping between partitions to physical 
processors to an application workload (i.e., "TASK"). ] 
As per claim 8, 

The multiprocessor computer system according to claim 1 wherein a single workload 
uses only a subset of the total processors in the computer system for a single workload at 
any specific point in time (see e.g., FIG 7: TASK # 0) for an assigned partition (see e.g., 
FIG 7: TASK #0 VIRTUAL ADDRESS SPACE) and a distinct cache coherency is 
optimized for the address space of the assigned partition as the supervisor software or 
firmware expands and contracts the number of processors which are being used to run 
any single workload in said assigned partition 

[The claim recites cache coherency is optimized for the address space but 
does not further recite steps to perform such action. 
The system of Morioka et al. is understood to optimize cache coherency 
region as applications are run on the system.] 
As per claim 9, 

The multiprocessor computer system according to claim 1 wherein a single workload 
uses only a subset of the total processors in the computer system for a single workload at 
any specific point in time (see e.g., FIG 7: TASK #0), and multiple cache coherent 
regions are assigned for different partitions as more independent workloads coexist on 
the same hardware 

[Each local cache coherent region of a cluster is considered to be a 
different cache coherent region. Morioka et al. discloses independent 
workloads can be assigned to the hardware (see e.g., FIG 7: TASK #0 
and TASK #1).] 
As per claim 10, 

The multiprocessor computer system according to claim 1 wherein cache coherence 
regions encompass subsets of the total number of processors (see e.g., FIG 7 AND FIG 
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14: LCC CLUSTER 0) and caches in the computer system and a single workload uses 
only a subset of the total processors in the computer system for a single workload at any 
specific point in time (see e.g., FIG 7: TASK #0) for an assigned partition (see e.g., FIG 
7: TASK #0 VIRTUAL ADDRESS SPACE) and a distinct cache coherency is optimized 
for the address space of the assigned partition as the supervisor software or firmware 
expands and contracts the number of processors which are being used to run any single 
workload in said assigned partition. 

[The claim recites cache coherency is optimized for the address space but 
does not further recite steps to perform such action. 
The system of Morioka et al. is understood to optimize cache coherency 
region as more programs are run on the system.] 
As per claim 11, 

The multiprocessor computer system according to claim 1 wherein software and/or 
firmware define which subset of processors in a large multiprocessor must participate in a 
coherency transaction independent of which processing node is connected to the 
physical DRAM storage being requested by said single originating processor (see e.g., 
FIG 9). 

[The determination to decide which cache coherency regions must 
participate in cache coherency is independent of which processing node is 
connected to the physical DRAM.] 
As per claim 13, 

The multiprocessor computer system according to claim 1 wherein cache coherence 
mode bits are appended to a processors storage transactions when transmitted to a 
connected processor of said multiprocessor computer system (see e.g., FIG 5 
"LCC/GCC-REAL ADDRESS"). 

As per claim 14, 

The multiprocessor computer system according to claim 13 wherein said cache 
coherence mode bits are used in a decision determining whether the single originating 
processor's storage request must be transmitted to additional processors in the system 
(see e.g., FIG 11: 1201). 

As per claim 15, 

The multiprocessor computer system according to claim 14 wherein an increase in the 
effective utilization of the address bandwidth of the buses used to interconnect the 
processors of a multiprocessor system allows movement of workload among physical 
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processors in a multiprocessor system at the same time as a reduction of the address 
bandwidth required to maintain cache coherency among all the processors. 

[The claim appears to be reciting the benefit of the invention (see 

Specification PAGE 8 LINES 3-10). Such benefits are understood to be 

present in the system of Morioka et al. (see Morioka et al. (ABSTRACT).] 

7. CLAIMS 1,6 AND 11-12 rejected under 35 U.S.C. 102(b) as being anticipated by 

Hagersten et al. (US Pat No. 6226671). 

As per claim 1, 

A multiprocessor computer system comprising, a computer system having a plurality of 
processing nodes (FIG 2: 30A AND 30B) and caches (COL 1 LIENS 35-38) and a node 
controller (FIG 2: 14A AND 14B) which use processor state information according to 
mappings provided by supervisor software or firmware (see e.g., FIG 4) of allowable 
physical processors to an application workload (see FIG 3 AND FIG 4 AND COL 7 
LINES 63-67) to determine which coherent cache regions in the system are required to 
examine a coherency transaction produced by a single originating processor's storage 
request (see FIG 6). 

As per claim 6, 

The multiprocessor computer system according to claim 1 wherein logical partitions are 
provided (see e.g., FIG 2: PHYSICAL MEMORY) and mapping of logical partitions to 
allowable physical processors is provided (see e.g., FIG 2: 130, 132, AND 134) by 
provided by supervisor software or firmware of allowable physical processors to an 
application workload (see e.g., COL 7 LINES 63-67). 

As per claim 1 1 , 

The multiprocessor computer system according to claim 1 wherein software and/or 
firmware define which subset of processors in a large multiprocessor must participate in a 
coherency transaction independent of which processing node is connected to the 
physical DRAM storage being requested by said single originating processor (see e.g., 
FIG 6). 

[The determination to decide which cache coherency regions must 
participate in cache coherency is independent of which processing node is 
connected to the physical DRAM (see COL 6 LINES 64-COL 7 LINES 5).] 
As per claim 12, 
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The multiprocessor computer system according to claim ii wherein the movement of a 
process between nodes of a large multiprocessor is effectuated without moving physical 
storage contents and without requiring subsequent broadcasting of the storage 
references originated by the process from said single originating storage request to all of 
the caches in the multiprocessor (see e.g., COL 8 LINES 21-31). 

[Hagersten et al. teaches that while initially the storage references are 
treated global after a process has migrated to a remote node, subsequent 
processing may cause the storage reference to be treated local. 
Subsequent storage references would not require global broadcast (see 
e.g., COL 8 LINES 58-61). 

Further the claim does not appear to recite which physical storage 
contents are moved.] 
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Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject . matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. CLAIMS 7 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hagersten et al. (US Pat No. 6631447) in view of IBM (NPL: 2002). 

As per claim 7, Hagersten et al. disclose the multiprocessor computer system 
according to claim 1 wherein logical partitions are provided (see e.g., Hagersten 
et al.: FIG 2) for the supervisor software or firmware (see e.g., Hagersten et al.: 
FIG 4) which maps allowable physical processors (see e.g., Hagersten et al.: 
FIG 2: 130,132,134) to an application workload (see e.g., Hagersten et al.: COL 
7 LINES 63-67) and the supervisor software or firmware assigns cache 
coherence regions which encompass subsets of the total number of processors 
and caches in the system chosen for their physical proximity and defines a 
distinct cache coherency region for each partition (see e.g., . 
However, Hagersten et al. do not expressly disclose a hypervisor assigns cache 
coherence regions. 

In the same field of endeavor IBM (NPL) discloses a hypervisor can be utilized to 
create a secure partition environment (i.e., cache coherency region in the system 
of Hagersten et al.) for operating systems through logical partitioning (see e.g., 
IBM (NPL): PAGE 2 FIG AND PAGE 4). 
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At the time of the invention it would have been obvious to one of ordinary skill in 

the art to modify the system of Hagersten et al. to utilize a hypervisor to perform 

the partitioning of physical memory in order to create the cache coherency 

regions of Hagersten et al. (see Hagersten et al.: FIG 2). 

The suggestion/motivation for doing so would have been to increase partition 

integrity though the use of a hypervisor (see IBM (NPL): PAGE 4 LEFT 

COLUMN). 

Therefore it would have been obvious modify the system of Hagersten et al. by 
using a hypervisor, as taught by IBM, to partition the physical memory into logical 
partitions (which are treated as cache coherent regions in the system of 
Hagersten et al.,) for the benefit of increased partition integrity to arrive at the 
invention as specified in the claims. 

Further it is noted that Applicants' disclosure makes clear that a hypervisor 
performing the functions recited in the claim is known in the art (see PAGE 2 
LINE 32- PAGE 3 LINE 12). 
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IV. RELEVANT ART CITED BY THE EXAMINER 

The following prior art made of record and not relied upon is cited to establish the 
level of skill in the applicant's art and those arts considered reasonably pertinent 
to applicant's disclosure. See MPEP 707.05(c). 
The following references teach a selective snooping operation. 
U.S.PATENT NUMBER FIGURES 
5860114 FIG 4 

7003633 ABSTRACT AND FIG 2 

V. CLOSING COMMENTS 

Conclusion 

Va. STATUS OF CLAIMS IN THE APPLICATION 

The following is a summary of the treatment and status of all claims in the 
application as recommended by M.P.E.P. ' 707.07(i): 
Vb. CLAIMS REJECTED IN THE APPLICATION 

Per the instant office action, claims 1-15 have received a first action on the 
merits and are subject of a first action non-final. 

For at least the above reasons it is the examiner's position that the 
applicant's claims are not in condition for allowance. 
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VI. DIRECTION OF FUTURE CORRESPONDENCES 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kalpit Parikh whose telephone number is (571) 270- 
1 173. The examiner can normally be reached on MON THROUGH FRI 7:30 TO 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks can be reached on (571) 272-4201. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kalpit Parikh/ Kalpit Parikh ^ 



March 12, 2007 




DONALD SHARKS 
SUPERVISORY PATENT EXAMINER 



